Synthesis of N-( 4-(4,4,5,5-tetramethyl-1,3,2-dioxoborolan-2-yl)phenyl)-N'-1-heptyloctyl-3,4,9,10-perylenediimide, PDI-Phenyl Boronic Ester (SI-2). 500mg(0.6mmol) of N-4-iodopheny)-N'-1-heptyloctyl-3,4,9,10-perylenediimide was combined with 315mg(1.2mmol) bis(pinacolato)diboron, 180mg potassium acetate, and 45mg(0.06mmol) Pd(dppf)Cl 2 in a 100mL two necked round bottom flask equipped with a reflux condenser. The flask was evacuated and purged with nitrogen three times and 50mL of dry degassed DMF was injected. The resulting solution was stirred at 100°C for one hour. The reaction mixture was cooled to room temperature, diluted with DCM (50mL) and washed with water (3x100mL). The organic layer was collected and the solvent was removed under reduced pressure. The resulting solid was dissolved in a minimal amount of DCM (3mL) in a 50mL centrifuge tube and the tube was filled with methanol resulting in a bright red precipitate. The precipitate was collected by centrifugation and washed with methanol to give the product as a bright red solid (490mg, 98%). absolute ethanol, and 1mL deionized water. The resulting mixture was bubbled with nitrogen for 30 minutes and 10mg(0.008 mmol) of Pd(PPh 3 ) was added. The reaction mixture was bubbled with nitrogen for an additional 15 minutes and heated at 65°C for 8 hours. The biphasic mixture was cooled to room temperature, diluted with DCM (100mL), and washed with water (2x50mL).
S-3
The organic phase was dried over sodium sulfate and the solvent was removed. Silica column chromatography (1% Acetone in Chloroform) gave the pure product as a dark purple solid. Thiophene carbonitrile (5g, 45 mmol) was added forming a cloudy suspension. Diethylsuccinate (4g, 22.5 mmol) was added dropwise to the mixture over 30 minutes resulting in a deep red solution which was heated at 120°C for an additional two hours. The solution was cooled and the product precipitated by pouring into 420mL 20:1 methanol/12M HCl. The dark red precipitate was collected by filtration and dried to give bare DPP (2.35g, 34%) which was used in the next step without further purification.
Synthesis of 2,5-Bis(1-decyl)-3,6-bis(thiophene-2-yl)-2,5-dihydropyrrolo[3,4-c]pyrrole-1,4-dione, Decyl DPP (SI-4).
In a 100mL round bottom flask, SI-3 (1g, 3.3mmol) was dissolved in DMF (50mL) with potassium carbonate (1.4g, 10.0mmol) and heated to 120°C for one hour before adding bromodecane (2mL, 8.3mmol). The solution was stirred overnight at 120°C, cooled to room temperature and diluted with chloroform. The organic layer was washed with water (3x50mL), dried over sodium sulfate and the solvent was removed under reduced pressure.
Silica column chromatography (CHCl 3 ) gave pure product as a purple solid (1.08g, 85%). Normalized Absorbance Wavelength (nm) Figure S3 : Spectroelectrochemically determined cation absorption of 2 in CH 2 Cl 2 compared to ground state absorbance of 2 in CH 2 Cl 2 . The cation spectrum was generated at +0.9 V vs AgQRE, where bleaching of the ground state was first observed.. 
